Inhibitory effects of monoclonal sperm antibodies on the fertilization of mouse oocytes in vitro and in vivo.
The inhibitory effects of monoclonal antibodies on the fertilization of mouse oocytes were evaluated in vitro and in vivo. Among the 40 sperm-specific monoclonal antibodies that had been examined, nine showed significant inhibition of the fertilization of mouse oocytes in vitro. MS 204 was shown to cause a high incidence of penetration of the zona pellucida of mouse eggs by multiple sperm, when the sperm concentration for insemination exceeds 1 X 10(5)/ml. This antibody prevented further penetration of the vitelline membrane by sperm. On the other hand, sperm penetration to zona was inhibited in the presence of MS 207. However, neither MS 204 nor MS 207 caused significant inhibition of penetration of zona-free mouse or hamster eggs by sperm. MS 204 and MS 207 were also found to inhibit the fertilization of mouse oocytes in vivo and embryo development in vitro, when superovulated mice were injected intraperitoneally with given doses of antibodies prior to the mating. Further in vitro culture of the recovered 2-cell oocytes revealed little or no further embryo development beyond two- to four-cell stages. In the controls, greater than 80% of the retrieved oocytes were fertilized and successively developed to the blastocyst stages in vitro when the ascites fluid from NS-1 cells was administered. Two of the monoclonal antibodies generated against human sperm antigens, HS 11 and HS 63, were shown to cross-react specifically with mouse sperm acrosomal antigens and also inhibited the fertilization of mouse oocytes in vitro and in vivo. The results of this study suggest that some monoclonal antibodies to sperm acrosomal antigens exhibit strongly inhibitory effects on the in vitro and in vivo fertilization of mouse oocytes as well as subsequent development of early embryos. As a comparative control, rabbit antisera against sperm-specific enzymes, lactate dehydrogenase-X and 3-phosphoglycerate kinase-2, showed little or no inhibition on the fertilization of mouse oocytes in vitro or in vivo or the subsequent embryo development.